Transamination pathways influencing L-glutamine and L-glutamate oxidation by rat enterocyte mitochondria and the subcellular localization of L-alanine aminotransferase and L-aspartate aminotransferase.
Using analytical subcellular fractionation techniques, 12% of the total L-alanine aminotransferase activity and 26% of the total L-aspartate aminotransferase activity was localized in enterocyte mitochondria. Alanine and aspartate were products from the oxidation of glutamine and glutamate by enterocyte mitochondria. At low concentrations, malate stimulated aspartate synthesis but was inhibitory at higher concentrations. The malate inhibition of aspartate synthesis, which increased in the presence of pyruvate, was accompanied by an increase in alanine synthesis. With glutamine as substrate in the presence of pyruvate and malate, alanine synthesis was increased by 127% on addition of purified L-alanine aminotransferase, in spite of large amounts of glutamate generated. It was concluded that when pyruvate is available the important route for glutamine or glutamate oxidation by transamination was via L-alanine:2-oxoglutarate aminotransferase and not via L-aspartate:2-oxoglutarate aminotransferase. Results suggested that mitochondria may account for 50% of alanine production from glutamine in the enterocyte despite the relatively low activity of L-alanine aminotransferase therein.